matched the data of Ni(II) carbene complexes previously described (11 Studies of the physical properties and surface compositions of bodies in the outer solar system can give important clues to the conditions that existed in the early solar system. At the large heliocentric distances of bodies in the outer solar system, materials are expected to be much less modified by heating from the sun than those in the region of the terrestrial planets, thus preserving a less altered record of the chemical and physical properties of the original material from which the solar system formed. An important suite of bodies in this regard is the small, irregular satellites of the Jovian planets, the Centaurs and the Kuiper belt objects (KBOs), which orbit beyond Neptune. The object designated 1997 CU26 (1) is one of the seven known Centaurs. The Centaurs are distinguished dynamically as a group of objects whose orbits cross those of the Jovian planets and whose perihelions lie outside the orbit of Jupiter. As a result, Centaur orbits are dynamically unstable on time scales of about 10 7 years (2). Thus, that they are observed at all implies a source of new bodies to replenish those that are lost from the Centaur region by collisions or catastrophic gravitational encounters with the Jovian planets (2, 3). One possible source for these objects is the Kuiper belt (4). Therefore, determining the surface composition of objects in both regions is necessary to understand the dynamical and chemical evolution of bodies in the outer solar system.
Reported here are near-infrared spectroscopic observations of 1997 CU26 (5), conducted at the W. M. Keck Observatory on 27 October 1997 (universal time) with the near-infrared camera (NIRC). The spectral measurements were made with the gr120 grism of the NIRC, which has an approximate wavelength range in first order of 1.4 to 2.55 m and a spectral sampling interval of 0.00607 m/pixel. The NIRC has an effective pixel size of 0.15 arcsec, and a slit width of 8.5 pixels (ϳ1.3 arcsec) was used for all the spectral observations. Atmospheric seeing was 0.5 arcsec (full width at half maximum) at 2.1 m, and the air mass range for the observations was 1.32 to 1.42. 1997 CU26 was identified in images with the K s filter (6), both by its motion and by its predicted position.
Spectra were collected by centering the image of the object in the grism slit and obtaining pairs of images of 1500-s total exposure (20 co-added exposures of 75 s) with each exposure offset along the grism slit by 4 arcsec. Differencing corresponding pairs of images allowed a first-order subtraction of the sky background while providing simultaneous integration on the object and sky. Our spectrum of 1997 CU26 encompasses 3000 s of integration. Correction for telluric extinction and the solar color was accomplished with spectra of the C-type asteroid 156 Xanthippe obtained on the same night and over the same air mass range. Xanthippe has a flat spectrum with no spectral features over the wavelength range of the observations (7). The observed spectrum (Fig. 1) and a model spectrum calculated with bidirectional reflectance theory (8) and the known optical constants of water ice (9-11) both show the strong 1.52-and 2.03-m absorptions of water ice, which is a conclusive indication of water ice on 1997 CU26.
To reproduce the continuum reflectance of 1997 CU26, we included in the model spectrum a contribution due to a spectrally featureless but otherwise red-colored material, mixed with the water ice. This material has no spectral features (12) but was chosen to be an approximate spectral analog for various types of materials (13) whose overall reflectance in the 1.4-to 2.4-m spectral region increases toward longer wavelengths (that is, the material is red colored). Because parameters such as grain sizes of the surface constituents of 1997 CU26 are unknown, the model fit here is neither unique nor quantitative. It is used only for identification of surface constituents.
Within the precision of the full-resolution data, there are no other absorption bands in the spectrum of 1997 CU26 attributable to chemical species other than water ice. Notable also is the weakness of the 1.65-m absorption that is partially blended with the 1.52-m absorption in crystalline water ice (14) . Although no strong conclusion can be drawn from our data, the weakness of this band is consistent with mostly amorphous rather than crystalline water ice on 1997 CU26.
Some chemical species such as methane, ethane, ethylene, and acetylene have absorption bands that are broad enough to be detected at lower spectral resolution than that of our spectrum (given sufficient precision in the data). To check for absorption bands due to other chemical species, we increased the signal-to-noise ratio (SNR) of our spectrum (Fig. 1) at the expense of spectral resolution by convolving it with a Gaussian of 10 spectral channels in width (15) . This was deemed the best trade-off between increasing the SNR of the spectrum and reducing its spectral resolution. Errors bars were calculated from 1 standard deviation of the mean of each point in the original data propagated through the convolution (16) .
Convolving the data and the model to lower resolution (Fig. 2) increases the effective SNR, but even with this improvement, the two-component spectral model still fits. There are small deviations between the model and the data, but we attribute them to systematic differences between the optical constants of water ice used for the model calculation and the actual optical constants of the water ice on 1997 CU26. Thus, we conclude that if any other species are present, they do not occur in sufficient quantities, their absorption bands are too narrow, or they are not sufficiently infrared active to show detectable absorption bands in these data.
1997 CU26 and another well-studied Centaur Pholus have water ice on their surfaces (17) . Pholus has a red color attributed to the presence of organic material and shows evidence of light organic compounds such as methanol (CH 3 OH) in its spectrum (17) . In contrast, our spectrum of 1997 CU26 shows no evidence of light hydrocarbons. The other Centaur for which good spectra have been obtained is 2060 Chiron, whose orbit crosses the orbits of Saturn and Uranus. Chiron has a weak coma and undergoes episodic gas releases like a comet. Its spectrum from 1.4 to 2.4 m is featureless and nearly flat, similar to that of a C-type asteroid (18) . Thus, the existing spectral data support the idea that the Centaurs may be compositionally diverse.
The question of the source of supply of the Centaurs is interesting, and some The solid line is a theoretical spectrum of an intimate mixture of particulate water ice and red material (8) (9) (10) (11) (12) convolved to the same resolution as the data. Fig. 2 (Right). Low-resolution spectrum of 1997 CU26. The spectrum here was produced by convolving the spectrum in Fig. 1 with a Gaussian whose full width at half maximum is equal to the spacing between 10 channels in the original data (15, 16) . Also shown is the model from Fig. 1 progress toward an answer may be achieved by comparing the surface composition of the KBO 1993 SC (19) with that of 1997 CU26. The spectrum of 1993 SC shows no evidence for water ice unlike that of 1997 CU26 but instead shows evidence for light hydrocarbons such as methane, ethane, ethylene, or acetylene (19) . This suggests among other possibilities that some of the existing Centaurs have undergone surface modification since they left the Kuiper belt. It also supports the idea that the KBOs may be a compositionally diverse group of objects (20, 21) .
Considering only solar system dynamics, it is difficult to escape the conclusion that the Kuiper belt is the source of the Centaurs (2, 3) . Thus, the idea that at least some of the Centaurs have undergone substantial surface modification since leaving the Kuiper belt is attractive. One possible mechanism for such surface modification would be preferential sublimation of more volatile species, leaving less volatile species behind as a lag deposit. At the roughly 90 to 95 K present average surface temperature of an object like 1997 CU26 (11), one would expect that light hydrocarbons would be preferentially lost whereas water ice and heavier hydrocarbons would be retained. In addition, the closer proximity to the sun of the Centaurs relative to their presumed genesis zone would result in an increased flux of solar ultraviolet radiation on their surfaces with an accompanying increase in the rate of surface photochemical reactions. Those processes would tend to convert light hydrocarbons to heavy hydrocarbons (13), increasing any existing surface stock of heavy hydrocarbons. If the Kuiper belt is indeed the source of the short-period comets (2, 3) , then the possible presence of heavy hydrocarbons on the Centaurs, like the short-period comets (20) , would at least be consistent with their originating in the Kuiper belt.
